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(57) Abstract: 

PROBLEM TO BE SOLVED: To effectively prevent an 
evil influence by a halogen acid, and prevent the 
degradation of a battery, an electrolyte and a battery 
can material or the like by adding an inactive complex 
forming compound to a nonaqueous electrolyte 
containing a support electrolyte capable of generating a 
halogen acid by reacting with water so as to interact 
with water and the support electrolyte. 

SOLUTION: Representative one of a complex forming 



compound as a compound which is added to a 
nonaqueous electrolyte and forms an inactive complex by 
interacting with water and a support electrolyte, is a 
carbodiimide compound. When there is no carbodiimide 
compound, a PF 6 anion generated by ion dissociation 
of LiPF 6 isolates HF by reacting with water, but when 
the carbodiimide compound exists, a double bond part of 
a diimide bond part (-N=C=N-) weakly makes a 
hydrogen-bond with a water molecule, and since a 
complex where a PF 6 anion electrically bonds to these 
is formed, HF is not generated. An adding method of the 
complex forming compound is not particularly limited. 

COPYRIGHT: (C)1998,JPO 



(19)B#BHWiF/?-(JP) (12)^|fl4^pf^$S (A) (ll)4$f*ffi5H«gM 



#11^10-294129 

(43)&MB ^10^(1998)11^48 



(51) Int. CI. 6 fSS'JIE-^ FI 

HO 1M 10/40 HO 1M 10/40 A 

6/16 6/16 A 



SBfcsfc mM^2 OL (i 6 D 



(21)ttMRSf 



(22)fctJSgB 



#/S 5 F ; 9-102842 



¥££9^(1997)4^218 



(71) tBJSA 000003609 

cmfmg ^ mm 

g^{fts^fps^#ffii^sroc^^ii4i# 

(72) '^m im * 

iteoi^^t^BB^^^sm^i 

(74)-ft31A #g± 4tiH 



(54) mm<D%m mm%i$7mmmLmtymmm.m. 



(57) SSKi] 




(2) 
1 

[0 0 0 1] 

wssaa&KH-rs. 

[0 0 0 2] 

[0003] cne>ro#7K«*ac«»{c*5t/iT. _tis<z> 

^m^SfCfi, #JAfiAby>ffc^4fcT»£ Li PFe 

[0 0 0 4] 
Hfcl] 

LiPP« + BtO — 2HF + LiP + POF* 
[0 0 0 5] 7y{fc**««*«fi!c«?f**<bS-li:, H 

Z<Dfz$>. 0J*Si, -30° C-60° C<7>i&jg*TO> 

S3?® £ IT £ #zKtt#«ea»l*»/H «^oi$n 
[0 0 0 6 ] -eLTd<7)P D ia€:»ftTSfca6. Gt*. ^ 

oi^ftjt^^snTO^. m^it^mw-^ -2843 

o>TkL LiPF 6 ££J*«#«£T*#zk«#«*c# 
L/ , Ah Oa . MgO . BaO ^bl^n^i?tt^»t 



ftfflW- 1 0 - 2 9 4 1 2 9 

2 

[0 0 0 7 ] X. 4$§fJ¥7 - 1 2 2 2 9 7 ^i«*rES8 
[0 0 0 8] 

- 2 8 4 3 7 2^atCEac95g^fC^0iTf4, 

[0 0 0 9] — fliE4MIJ¥7 - 1 2 2 2'9 7 ^ft 
f CE*S>$8 9J fc 0 > T JS , &«S*4Sl K cfc £ aftTK^S fi?S 
-toft*. »«7k#KfiHT£»ai»£T*£<fc 

-straws 5>«o«»a^>«»fc» 

[ooio] -ec"e*5S^"c«. 7KiS^LT/Nay> 

cfc£#S£*3&fc:|»jtU (^fc±E^*ft*&<Z><£5fc: 
[0011] 

[0012] 

»H€»ftT5fcft<7)¥ft] 

[0 0 13] (mi%W<Dm&) ±l5Hg£*ftTSfc 
^co^mi^gB^ (s9*ia 1 fdE^co^B^) 0[>«5fix«.- 

[0 0 14] (^2%B^(7?#{^) ±EHS€:«StT'5fe 

[0 0 15] 



(3) 
3 

[0 0 16] ^S«T*SADy>»<7)^ii:fSS?a: 

[0 0 17] til, ffiflsMg^W-iRMftatLT 
£j£3SA;W£^ifc#* t*BB¥4 - 2 8 4 3 7 2^fttC 

< . X, *5gi£{C:fe^Tte#5fl¥ 7 - 1 2 2 2 9 7 ^ 
[0 0 18] Ki^Ci^b, *#9JKl«S«ftWi#7k 

[0 0 19] 

[0 0 2 0] Cl. *5S§B<Z);ttA] IRMiOT, TfciS 
«UTAPy>K*5fei;»*3a*«B««:'&&*»ffl* 

[0 0 2 1 ] ^^co^fttr^-SCroi^^U^^AS 
&(Z>2, 3GD#j£bT\ ^ffi£U^A£/BU-2> 

tic U ^ AXfa^-c^^^tri^fCiEffiSCtiStt 
'J^ASWtfl (— *m?&) ; Ag*d'J9 L 9A^^>& 

AS^^-ft:^ti^^^^ , j7 : *^A-r^>fiak, 

[0 0 2 2] ±flS<0cfc:5fcU?^AS?fiTJS:<T 

[0023] C2. 3a**#fi] 3a*«»«tfa. mffi 
ei^, s<ae>n/ij![}#«»fic LiPF 6 ^ llbf* ^ 

[0 0 2 4] (3. «fl&ffl#*«7»a6iC43^-5^rWjg 



1 0 - 2 9 4 1 2 9 

4 

^rwsaoia-a^tapfi^ft^i. t©2, 3co 
#J£LX, x?-U>#-#*-b (EC) . -Ju^uy-h 

— zf^— h (PC) , yXfW-#*-h ( DEC) , 
[0 0 2 5] [4. m»mi&<K'£ffl *5£W<Df3#m&L 

r{b 2 j K^T^UztfSM s H-ffc^x^. 

[0 0 2 6] 

[ft: 2] 

[0 0 2 7] ±E<Z> T{t2j Kfc^X, Rl , R2 fi. 

etc rutft;7k**j .itt, ffifaxtt7F«S*d(z>* » 
[0 0 2 8] **^CD»*J6fiEft;^«l^ rft2j tc^-r 
[0 0 2 9] BP "5. *;U3S^<^ 

LiPFs <tm ^>»Kfc:cfco*i;fcP F 6 ft-r^->^ 
= C«N-(7>ziatt^ffldt*iHFts<7k*iB-&U, * 

nbcp Fsfk^*>7bm^mz&i5i,frm&fim&2 

[0 0 3 0] JK±©»#»J5£^*— XAfZ*50^X, Rl 
. R2 tta-flc^fCDi^fCfaM-^L^H/^i. tDlTtiS 

2>31*j^£>. ^-&^3~8CQ7;Wi^&£^fa^ 

[0031] ^ti^ri\^m^co~fa r^;us. 
^>^;us. 'x^^us. '\:/7-;us. ^-^^^S, r 

6^nbC^t^)iso- sec-, tert- ^C0^gv{c^)^± 

[0 0 3 2] i/^D^^->;i/«. (is? as\^-i/)i) * 

[0 0 3 3 ] Rl . R2 \$^m$n<Dy x-;US. ^* 
^.(7) 7 ;uss> -2> ^> i7 a 7 ;u^;u^t; ^> ^ T & 




5 

[0034] #-aia©-t) 

T30 ppmJJti^SSiDT^Ci^ffS L0i o 
g#c7)^m^£Ttf££m5SS^e>, 10, OOOppm 

[0 0 3 5] JEl±(Z)«J;53a:*«^©a#:*fig{k^«i** 

[0 0 3 6] [ 5 . #zK«#*«ft<0IE«] IE&c£>#£j& 

[0 0 3 7] ^J^tf^TKm^m^U^^A-f^-^ 
]Effi<Z)flf«i«i:LTLiCo02 . LiNiO 

2 , LiMn2 moyptz< at. *aaffl&^/^ 

n-JlzflsXmzTfemtftf&TZ tmv^&t&m^Z Z. 

[0 0 3 8] [6. m&<£>#Ji& 

o±g«<h^®U&o:>EO{c:fc^T, W S E5£«: < 
cd * £ 0 > ii£Elc cd#Ij& £ « T £ £ £ # T £ £ . 

[0039] mxm^nm&ny&t)^)j-*y^*>n 
n<D'p&.< s^/vr yytzm-s&mzx^-z 

[0 0 4 0] ±SBO, #*S»?««Sfe^U^ , ^A<5i|-> 

[0041] [ 7 . #7k*#tt«&a>#j£] m^co^^ 

[0 0 4 2] WAtfaSb^KSClO^Tte. RffiSU ftS 




**BH¥ 1 0 - 2 9 4 1 2 9 

6 

[0 0 4 3] 

x$&w?z> 0 

[0 0 4 4] CSfcffifcl 1 ] H^ffc4*«<Z>«#» ( 1 mol/ 
L COLiPF 6 /EC -h PC -i- DEC (3: 1:2)) SOmlKlJtUT. 500pp 

>DAt->ji/M^si« <*i3teftE»ifs». &tf\ 
r dccj chm^) Ztiux.x. +i->^;i/^fcffi4*ufc. 
^<z>f£ft3#]£, ^-n^n^Tfc3o^, ias 7 nm 

ftffiOfclg, K»«#»E*0&S£ 0. lmol/L CONaOHTK 
[0 0 4 5] — /u\ $£t&<Dfc&lZ. JtiBfMPifcfCSOOppni 

[0 0 4 6] :tib«^f( 1 fr^To Sit 



[0 0 4 7] 

[SI] 









30^ [ IB 


7 9 




DC c 


(Li 


0.4 


0.7 


ML 


5.S 


6IJ 


. 46-1 




DCC 


1.9 


1.1 


1.6 




D I C 


0.4 


0.9 


OJ 


item 1 


3 a O 


7.6 


55.3 


T3J2 






107.7 


t07.4 


106.7 



[0 0 4 8] (§HS£#J 2 3 IHJS^J 1 tcijtts Dccoosjsin 
g£, 500ppm<7)-f >f >3?»8Sa7kfc:*fy^) 0. 3f&^cJU^ 

[0 0 4 9] C^M^J3] ^Jfi^Jl fC*5ttS DCCtlft^ 

iKc J^T. r dicj ^ DCCiiS^^SiSiPO 

£L&Ek*uz±xmmm 1 ti^i;^ff=TfTo^. s 1 ^ 



(5) 
7 

[0 0 5 0] iVcXm I ] ¥fffl¥- 4 - 2 8 4 3 7 2^ 

^T^co&md; o , Bao©*intCcfc o y y &a>58£*:tti 

(0 0 5 1 ] (tbRfcl 2 ) 7 - 1 2 2 2 9 7 

jStt^TfftSSfll 1 tl^C^TfT^fco Si tc^T^<£> 

[0 0 5 2] [*M0U4] LiMn* 0< 
£1) 18.5SfiSS. 7±9-l^>^y^ 

st) 72as«ss;+^fi-&-r-&c:<tCcfco. y^u— 

[0 0 5 3] CKZ^^'J— 7 7/U ^- ^£^Tj£ 
$20mid ©7;U5» (IEffi*«#> JiSCt&^U. «t»y 
WUT, MSfC LiMn 2 0< Sr^fcUfcff;* 160miq CD 

[0 0 5 4] H» (^K^XS^MCMB) 100S§ 

fj^DU h> iooaa«{z:®*Lfc»iia[ ioos««5£ 

7yj^-^^ffl^T^$10um co^fg 
[0 0 5 5] f LT, ±EIEg«*|.S:iaS15niin<Z)R»«{ 
^U-* <*«8ffc;*«) &DSSl9.5niBiflonfittK:fl-6tfe 
[0056] ±iaa*«c, IMiLT, Hgft^KO 

lmol/L COLiPFe /EC + DEC(1: 1) fC-Y ^ >^^S*500 
pprnt 1.4f&^;K£> DCC£in7LT60° CT96^PflSP 

[0 0 5 7] ±8S*«IR^lt«5ffl^KfPa»fcaOiT 1 
mA/cm 2 <7)£mSf5£SJETB?fc«jeE;&* 4. 2V tc&S £T 
SiL (3fe«&$rafa6P*fi3) . *&(/>T 0. SmA/cm 2 



#M¥l 0-294129 

8 

«flKT«ifc«JBEdi 3.0Vtc^-S^Tc7)*m^fT^. £^ 

[0 0 5 8] -tOttlftteEl 1 KSTil OT^O, DCCCO 

[0 0 5 9] (|fei£#J5) $mm4\Z&»% VCCmuM 
^->3^m^S*^ 1500ppniK:«iaSl±fcjfta^tt±T|PI 

[0060] "£<z>&mzm2{Z7ikTmoT*$>o. 

•So 

[0 0 6 1] [gafifc|6] fiffil5mm<ORai«fc:?J-&ftO^ 
j£S)'<Z>:ftffiS:flJ^ DCC(7>^iPS^ 3. 6* U ^IVU: 

7c 0 c:n tragus vcc&tott^&zxmzm-' t-$>z> 

[0 0 6 2] ±iB*eUR^tkfe^©af^«te(wC>0iT5fe 
^m^^fr^Xro 0. 5mA/cra 2 oo^m^ 

ST»?lhSJE^ 1.5VtU X. nn&mt 0.5mA/cm 2 

O^S^ST^ihSJE^O ViL^o -e<Z)jHf*Hia 

[0 0 6 3] im&M 7 ] ^Jfi^J 4 DCCSiOftl 
^S!(7) lmol/L C0LiBF4 /EC4-DEC(1 : 1) 7LtzEJLft\Z 

[0 0 6 4] -^C0Mlg:t5^ 4 tr^-Til DT'&D. DCCcZ) 
^~TEIX$>So 

[is 2 ] • ^ 

[S3] *«^jx^ittt«y©«flb^fi€:^-ria-c* 

So 




5 10 15 oil 

*-f9Jk« CSD ^-ff^Ot QH) 




